to adult BPD but differs in some critical features. Evidence for interventions focuses on psychological therapies. Several encouraging research studies suggest that early effective treatment is possible. Treatment development has just begun, and while adolescent-specific interventions are still in the process of evolution, most existing therapies represent adaptations of adult models to this developmental phase. There is also a significant opportunity for prevention, albeit there are few data to date to support such initiatives. This review emphasizes that there can be no justification for failing to make an early diagnosis of this enduring and pervasive problem.
Introduction
This paper was commissioned by the European Society for Child and Adolescent Psychiatry (ESCAP) as part of one of the themes for the 2015 ESCAP Congress. A working group representing several European countries and drawing on international collaborations met to discuss the clinical issues raised by early diagnosis of borderline personality disorder (BPD) and drafted this position paper.
Past reluctance to diagnose BPD in adolescence has included concerns about stigma, the difficulty of distinguishing 'normal' adolescent turmoil from BPD and the incompleteness of personality development in this age group [1, 2] . This expert review of the extant literature was undertaken in order to establish whether sufficient data exist to justify BPD as a valid and reliable diagnosis in adolescence, with a clearly definable presentation, Abstract Borderline personality disorder (BPD) has onset in adolescence, but is typically first diagnosed in young adulthood. This paper provides a narrative review of the current evidence on diagnosis, comorbidity, phenomenology and treatment of BPD in adolescence. Instruments available for diagnosis are reviewed and their strengths and limitations discussed. Having confirmed the robustness of the diagnosis and the potential for its reliable clinical assessment, we then explore current understandings of the mechanisms of the disorder and focus on neurobiological underpinnings and research on psychological mechanisms. Findings are accumulating to suggest that adolescent BPD has an underpinning biology that is similar in some ways 1 3 course and outcome that separates it from other disorders. Furthermore, we are keen to establish whether enough is known about disease mechanisms specific to BPD to justify linking adolescent presentation to the adult disorder, and whether adolescent BPD could be seen as an early stage of adult BPD or a separate diagnosis. Finally, the relevance of any diagnosis rests on the availability of appropriate interventions. Our review also examined the extant literature on evidence-based biological and psychosocial treatments. We also discuss potentially promising treatments that are currently in development.
The overarching aim of the review is to provide a platform for a timely and much-needed discussion about current practice in relation to the diagnosis and treatment of BPD in adolescence. BPD is a distressing and sometimes lifelong condition [3] accompanied by substantial personal, social and economic burdens [4] [5] [6] . The success of the early and rapid treatment of psychoses in adolescence should encourage us to take a similar proactive and courageous approach to the treatment of personality disorder. This cannot happen without a substantial research platform upon which early interventions could be based.
Phenomenology of borderline personality disorders in adolescence
The diagnosis of BPD in adolescents has been a topic of debate in recent years, with controversial reports concerning its validity and its stability over time [7, 8] . Despite long-standing agreement that personality disorders have their roots in childhood and adolescence, clinicians have been overall reluctant to diagnose personality disorders during this age period, as adolescents are undergoing fastchanging developmental processes [9] ; from this point of view, even 'adolescence' should not be considered as a single developmental period [10] . Controversy over the legitimacy of the diagnosis may be most justifiable when it concerns those children who have just entered adolescence (11-13 year olds), about whom extant studies say surprisingly little [11] . However, although to date there are no official developmentally focused criteria for BPD, current psychiatric classification systems imply that personality disorder categories (including BPD) can be applied to children and young people in cases where the maladaptive personality traits appear to be pervasive and persistent (at least 1 year), and are considered unlikely to be limited to a particular developmental stage [12, p. 647, 13, p. 123] . Moreover, recent reviews have concluded that the reliability and validity of the diagnosis of BPD in at least middle-to-late adolescence is comparable to that in adulthood [8, [14] [15] [16] . In line with this, several national treatment guidelines [17] [18] [19] [20] [21] acknowledge that diagnosing BPD is now justified and practical in adolescence.
Using DSM-IV criteria, the prevalence of BPD in adolescents is similar to or higher than that found in adults: approximately 3 % of community dwellers [22] , 11 % of outpatients [23, 24] , and up to 50 % of inpatients [25] . The disorder identifies a group of adolescents with high co-occurring mental disorders and poor outcome [15] . It predicts current psychopathology and psychosocial dysfunction [26] , as well as negative outcome in longitudinal studies [27, 28] .
In adults, the essential feature of BPD is a pervasive pattern of instability of interpersonal relationships, self-image, emotion regulation and marked impulsivity that is present in a variety of contexts. On a psychological level, high rejection sensitivity, difficulties with trust and cooperation, shame proneness, negative self-and body perception, and intermittent hostility are at the core of both adolescent and adult clinical presentations; however, the importance of these specific constructs will need to be confirmed in future systematic studies of BPD in adolescents.
While there are some differences between adolescents and adults in diagnostic-related phenomena associated with BPD, a review concluded that these differences can be explained by the principle of heterotypic continuity in development (suggesting a developmental process of continuing and consistent impairment with changing manifestations) [29] . Reported differences between adults and adolescents concern the dominance of specific diagnostic criteria at certain stages of development [30] . Compared with adults, adolescents who are identified as having BPD are more likely to present with the more 'acute' (executive) symptoms of BPD, such as recurrent self-harm and suicidal behaviour, other impulsive and self-damaging behaviours and inappropriate anger. In contrast, enduring characteristic symptoms, such as unstable relationships and identity disturbances, are more often diagnosed among adults with BPD [31] . However, fear of abandonment was found to be the most specific inclusion criterion for adolescents [32] , with patients having an 85 % chance of meeting full diagnostic criteria when they endorsed this symptom. Similarly, Westen and colleagues [33] assessed the potential manifestations of identity disturbance in adolescence and concluded that the features most distinctively associated with a diagnosis of BPD were feelings of emptiness, fluctuations in self-perception and dependency on specific relationships to maintain a sense of identity. Nonetheless, due to the over-representation of acute symptoms in adolescent BPD, it is critical to carefully distinguish acute mental states (which might occur during a mental state disorder or a developmental crisis) from traits that indicate a more general pattern of maladaptive and dysfunctional behaviours. Future work will have to demonstrate how early specific symptoms differ from early manifestations of full BPD in order for clinicians to have clear indications of when specialized intervention may be appropriate, and at what dosage.
The current literature suggests that the presentation of individual symptoms is likely to vary over time, but that an accurate diagnosis can be made by considering core dysfunctional areas of BPD such as affective dysregulation, interpersonal disturbances and impulsivity or behavioural dysregulation, which are intrinsically linked to each other [34, 35] (see also the section on psychological mechanisms). Several studies have shown that the categorical stability of BPD in adolescents is relatively low [27, 36, 37] . It appears that a dimensional approach might lead to greater stability compared with the use of categorical diagnoses. The dimensional approach uses selected symptoms or dimensions, such as impulsivity, negative affectivity and interpersonal aggression, which are known to be significant predictors of a BPD diagnosis in both adolescents and adults [38] . Conceptualizing BPD from a dimensional, rather than a categorical, perspective could be particularly pertinent in adolescents, as a dimensional approach may better account for the developmental variability and heterogeneity observed during this age period [8, 23, 24] .
Of particular note are the newly proposed diagnostic entities of non-suicidal self-injury (NSSI) disorder and suicidal behaviour disorder, which have been included in Section III of DSM-5 [12] . NSSI is a common feature in early adolescence and may be associated with a range of clinical syndromes. However, repetitive NSSI might differ from occasional NSSI and be associated with BPD at this age [39] . Moreover, the likelihood of meeting the diagnosis of BPD is greater in adolescents reporting both NSSI and suicide attempts than in individuals reporting either NSSI or suicide attempts [40] . While there is no doubt that all forms of self-harm can be undertaken independently of BPD, descriptive diagnoses of pure behaviours or symptoms such as NSSI and suicide attempts may detract from important underlying psychopathological factors such as dimensional features of personality pathology and thus prevent specific interventions.
Diagnosing BPD in adolescence
Despite strong evidence for the early identification of individuals with BPD, stigma is a key lingering barrier to early diagnosis in day-to-day clinical practice [41] . BPD is highly stigmatized among professionals [42] and is sometimes associated with patient 'self-stigma' [1, 43] . While concerns about stigma are genuine and the response is well intentioned, this practice runs the risk of perpetuating negative stereotypes, reducing the prospect of applying specific beneficial interventions and education for the problems associated with BPD and increasing the likelihood of inappropriate diagnoses and interventions and iatrogenic harm (such as polypharmacy) [41] . As for most other disorders, there is likely to be a negative correlation between the duration of illness and the prognosis of BPD, and early detection of and intervention for adolescent BPD should therefore become a crucial goal for European health care systems. Increasing knowledge about BPD in adolescence is likely to make its early detection feasible and perhaps even conventional. This might result in timely and specific evidence-based interventions that target comorbid psychiatric disorders, reduce impairment of psychosocial functioning and consequently improve the prognosis for adolescents with BPD [15] . Clinical experience suggests that inappropriate or insufficient psychiatric treatment often reinforces dysfunctional behaviour. Early diagnosis and appropriate evidence-based interventions are required to reduce these serious, long-lasting and stigmatizing iatrogenic problems. Most individuals with early BPD symptoms will be seen by a general practitioner, a pediatrician or another health care worker. Early detection thus relies upon these practitioners' knowledge of the clinical indicators of BPD and the existence of appropriate networks to refer young people to mental health professionals [15] . Reliable diagnosis of BPD is essential and the use of well-established interview tools to support clinical assessment is highly recommended [44] . The official tools of the DSM-IV (Structured Clinical Interview for DSM-IV Axis II Personality Disorders; SCID-II [45] and ICD-10 International Personality Disorder Examination; IPDE [46] ) have been widely used in clinical and research settings for adults and have also been successfully adopted for the adolescent population [24, 30, [47] [48] [49] . A recent development was the validation of the Childhood Interview for DSM-IV Borderline Personality Disorder (CI-BPD) [50] , which is the first interview-based measure of adolescent BPD and shows good reliability and validity [51] . In addition, interview-based assessments of symptoms from multiple sources including adolescents and parents are recommended, as each source provides unique information about symptoms [52, 53] . Despite the fact that the measures listed above allow reliable and valid diagnosis of adolescent BPD, current classification systems and assessment tools require further work to establish unequivocal developmentally adapted criteria for BPD that account for the normative changes across the normal and abnormal spectrum of personality during adolescence [54] .
Self-report scales have been widely used in populationbased studies of BPD and as screening measures in clinical settings. Widely used examples from the adult population, which have also been usefully employed in adolescent samples, are the BPD items of the SCID-II Personality Questionnaire (SCID-II-PQ) [24, 45] , the Borderline Personality
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Questionnaire (BPQ) [24, 48, 55] , the McLean Screening Instrument for Borderline Personality Disorder (MSI-BPD) [56] , and the International Personality Disorder Examination Screening Questionnaire (IPDE-SQ) [57] , along with measures of symptom severity such as the Borderline Symptom List (BSL) [58, 59] . Specifically for children and adolescents, there is the Borderline Personality Features Scale for Children (BPFS-C) [60] , including a newly developed parent report version of the measure (BPFS-P) [61] . All scales mentioned have been validated, and showed good-to-satisfactory psychometric properties. The SCID-II-PQ, the MSI-BPD, the IPDE-SQ and the BPQ have all been investigated for screening purposes among youth, with the best results reported for the BPQ [24] . While these measures may all be used for screening purposes among adolescents, it is important to note that BPD should never be diagnosed solely on the basis of self-report questionnaires.
Comorbidity of BPD in adolescence
BPD in adolescents demarcates a group with high psychiatric comorbidity and low psychosocial functioning [30, [62] [63] [64] . Compared to psychiatric inpatients without BPD, borderline adolescents are significantly more likely to meet criteria for psychiatric disorders in the area of externalizing problems (attention-deficit/hyperactivity disorder, oppositional and conduct disorders), substance abuse/dependence problems, and internalizing disorders including mood and anxiety disorders (obsessive-compulsive disorder, posttraumatic stress disorder, separation anxiety disorder and social phobia) [30, 47, 64] . Moreover, a significantly higher percentage of BPD patients (up to 60 %) met criteria for complex comorbidity, which can be defined as a confluence of internalizing and externalizing disorders (e.g. having any mood or anxiety disorder plus a disorder of impulsivity) [47, 65] . According to Ha and colleagues [64] , such complex comorbidity increases the likelihood of adolescents receiving a BPD diagnosis. This implies that clinicians should be aware that among helpseeking adolescents, complex comorbidity may suggest the presence of a BPD diagnosis. Moreover, these findings have recently led to the suggestion of using this characteristic mixture of high levels of both internalizing and externalizing problems as a warning sign that may indicate a possible diagnosis of BPD in adolescents, thus warranting a specific diagnostic assessment [15] . This is supported by longitudinal studies that have shown that disruptive behaviour disorders along with depressive symptoms in childhood are predictive of BPD diagnoses in adolescence [66] ; consequently, this represents one possible developmental pathway to BPD [67] . While results are consistent with the existing adult literature, these data provide additional evidence toward the overall construct validity of BPD in adolescents.
Mechanisms of BPD in adolescence
The view that core impairments in BPD are intrinsically related is consistent with three recent large twin studies that suggest a common pathway model with one highly heritable general BPD factor [68] [69] [70] . This view is also consistent with factor analytic studies in adolescents suggesting that BPD in adolescence is best represented by a single hierarchical superordinate factor [51, 71] .
We have only limited data available on the mechanisms specific to BPD in adolescence. Here, we discuss growing insights into the psychological and biological mechanisms of the key features of BPD in adolescence, drawing from both the adult and the child/adolescent literature. We assume that what we know in relation to adult-diagnosed cases is likely to be relevant to understanding the developmental pathways leading to the condition in adolescents, but we also focus on potential differences between the presentation of BPD in adults and in adolescents that are emerging from this body of findings. Unfortunately, extant research does not yet support a comprehensive data-based developmental theory of BPD.
Genetics
Twin studies suggest that BPD features in adulthood have an estimated heritability of around 40-50 % [72] [73] [74] [75] . However, as yet, no specific genes have been associated with BPD [35] .
Two studies found that children and adolescents (aged 9-15 years) who carried the s-allele of 5-HTTLPR (the serotonin transporter gene promoter region) had the highest levels of BPD features [76] . This is congruent with the view that BPD is associated with high stress sensitivity, which may drive the key features of the disorder. In a nationally representative birth cohort of over 1100 families with twins, Belsky et al. [77] found a highly significant interaction between maltreatment and BPD features assessed at age 12, but only in children with a family history of psychopathology as an index of genetic vulnerability. Currently, most other genetic studies on BPD are based on small samples and require replication.
Neuroimaging

Structural imaging and spectroscopy
Among the most robust findings of structural imaging in adult BPD patients are reduced volumes of the amygdala, hippocampus, orbitofrontal cortex (OFC) and anterior cingulate cortex (ACC); these are brain areas that play a key role in emotion regulation and the processing of social information. A recent meta-analysis of 11 studies comprising 205 BPD patients and 222 healthy controls showed an average decrease of 11 % in the size of the hippocampus and of 13 % in the size of the amygdala in patients relative to controls [78] .
Reduced volumes of the left ACC and right OFC have also been found in adolescent BPD patients, and were found to correlate with impulsivity and NSSI [79] [80] [81] ; however, negative results for the ACC [79] and OFC [82] have also been reported. Furthermore, one study reported no differences in the volume of the amygdala or hippocampus in adolescent BPD [80] , while, in contrast, Richter and colleagues [83] reported reduced volumes in these structures, congruent with findings in the adult literature. A recent study also reported an association between atypical hippocampal asymmetry and BPD features in interaction with temperamental features [84] .
Diffusion tensor imaging studies have shown decreased fractional anisotropy in the fornix of adolescents with BPD [85] . New and colleagues [86] reported decreased fractional anisotropy in the inferior longitudinal fasciculus and other areas in adolescents, but not in adults, with BPD, which may point to a transient impairment in connectivity in the development of BPD (see also 'Psychological mechanisms', below).
Inconsistent findings in adolescents with BPD may be explained by heterogeneous samples, and by the fact that structural brain changes typically associated with BPD in adulthood have not yet fully materialized, which would emphasize the importance of early intervention. In addition, it is not yet clear whether findings concerning brain abnormalities are specific for adolescent BPD and/or reflect trauma or general vulnerability for psychopathology [87] .
Functional imaging
Functional neuroimaging studies in adult BPD patients suggest that impairments in connectivity between the medial frontal cortex and OFC, amygdala, hippocampus, posterior cingulate and insular cortex (for a review, see [88] ) may underlie the typical features of BPD. To date, one fMRI study conducted in adolescents with repetitive NSSI has been able to replicate findings of amygdala hyperresponsiveness [89] .
Neurobiological studies
BPD in adults has been associated with dysfunctions in the hypothalamic-pituitary-adrenal (HPA) axis (for reviews, see [90, 91] ). The most robust findings in experimental stress paradigms can be interpreted as attenuated peripheral cortisol release [92] . These findings have been confirmed in self-harming adolescents [93] . HPA data in adolescents are rather preliminary and even controversial (e.g. [94] ), but these findings might be interpreted within a bimodal temporal model, wherein chronic stress-induced hypercortisolism leads to long-term HPA depletion. Early chronic stress has been shown to initially lead to a pattern of HPA axis hyperresponsiveness; however, in later life this may switch to either hyporesponsiveness of the HPA axis or low central and/or peripheral cortisol release in response to stress [95] .
Environmental factors
There is now good evidence from longitudinal studies suggesting that a mix of adverse childhood experiences (emotional neglect and abuse in particular), a broader problematic family environment and low socioeconomic status are associated with the key features of BPD (for reviews, see [34, 96] ). The Children in the Community Study [97] , for instance, found that documented childhood maltreatment was prospectively associated with a highly increased risk for BPD in young adulthood even when controlling for symptoms of other personality disorders, age, parental education, and parental psychiatric disorders (adjusted odds ratio = 7.7). In this study, low socioeconomic status and early maternal separation also emerged as predictors of BPD symptoms assessed repeatedly from early adolescence to middle adulthood, and were largely independent from other predictors such as maltreatment and maternal problems [98, 99] . Lyons-Ruth and colleagues [100] found that maternal withdrawal at 18 months predicted borderline symptoms in late adolescence. Similarly, Carlson and colleagues [101] found prospective relationships between early adversity, including attachment disorganization and parental hostility, and BPD features in middle childhood, early adolescence and adulthood, mediated by impairments in self-representation. These findings also point to the importance of the social context and social inequality in particular. Wilkinson and Pickett [102] , for example, have provided substantial evidence that countries with the highest levels of income inequality also manifest the highest levels of mental health and social problems that are closely associated with BPD, such as substance abuse and teenage births.
Psychological mechanisms
Studies assessing the emotional responsiveness of BPD patients in the daily flow of life have found an overall heightened affective instability of patients compared with healthy controls (for an overview, see [103] ). However, affective instability is not specific to BPD and has also been found in individuals with posttraumatic stress disorder and binge eating disorder [103] . Social emotions such as shame, guilt, disgust, and fear of social rejection seem to be central in the phenomenology of BPD in adults [104] and may give rise to marked dissociative symptoms, which in turn are related to hypoalgesia [105, 106] . Similar findings have been reported in adolescents with BPD [107] .
Experimental research has considerably increased our insights into the relationship between these emotional patterns and interpersonal problems by studying interactional behaviour in standardized situations within distinct social domains. The domains of social rejection sensitivity, provocation of aggressive behaviour, and inability to become involved in trustful and cooperative behaviour stand out as particularly important (for a review, see [108] ). In adult BPD patients, the experience of being socially excludedmainly under experimental conditions [109] -leads to distorted perceptions of others, as expressed in feelings such as contempt, resentment and anger towards others [110, 111] . Similar to findings in adults, a recent study in adolescent BPD patients found that, compared with normal controls, they experienced negative emotions more intensely in a social exclusion paradigm; however, there were no differences in their pattern of responding [112] . Impairments in social cognition and mentalizing in particular have been linked to each of the core features of BPD. Mentalizing (or mentalization) refers to the capacity to understand the self and others in terms of intentional mental states, such as feelings, desires, goals and values, which enables individuals to navigate the social world effectively [34] . Studies in adult BPD patients suggest a tendency to judge positive and neutral social cues as more negative [113] . This goes with impairments in tasks requiring more in-depth processing of the intentions and emotions of others (for a review, see [34] ). A similar pattern of hypersensitivity to negative faces and problems with disengaging from threatening social information has been observed in adolescents with BPD [114] [115] [116] . However, not all studies have confirmed these findings, with some studies reporting similar [117] and even inferior [118] sensitivity to emotional expressions. Although methodological issues may in part explain these divergent findings, the notable heterogeneity of BPD (e.g. regarding trauma history) might also be relevant here (for a review, see [34] ).
Further, from a neurobiological perspective, adolescence is characterized by synaptogenesis (i.e. an increase in the number of neural connections in the brain) followed by synaptic pruning, which by early adulthood leads to more efficient brain networks, as well as axonal myelination, which increases the efficiency of neural transmission [119] . Brain areas involved in mentalizing and affect regulation (e.g. the prefrontal cortex and superior temporal cortex) undergo major structural reorganization during adolescence, which seriously impairs mentalizing capacities in adolescence. The experience of peer group rejection, in combination with the adverse childhood experience that is typical of many BPD patients (see below), may have serious consequences for brain maturation in the late adolescent phase, as has recently been demonstrated in animal models [120] . Studies suggest that these neurobiological alterations are expressed not necessarily in terms of a lack of mentalizing, but rather in terms of hypermentalizing, that is, excessive or overinterpretive mentalizing [60] .
Evidence-based treatments
Although effective interventions are available for adults, there are few studies on interventions specifically for adolescents with BPD. This is a missed opportunity, because adolescence is a key period for intervention, due to the flexibility and malleability of BPD traits in youth [41] . While early intervention in full-syndrome BPD is now considered crucial for adolescents, adolescent BPD symptoms may also serve as a potential target for indicated prevention of BPD, since personality traits tend to be more flexible during this age period, and early intervention may prevent the negative consequences of chronic BPD (e.g. repetitive trauma, polypharmacy, etc.) [41] .
In this section, we discuss the available studies, which in general show that adolescent BPD features respond to intervention. All treatment models are based on evidencebased treatment models for adults with BPD that have been tailored to make them more appropriate for adolescents, for example, by involving parents in treatment. In a metaanalysis reviewing treatment for BPD in adults, characteristics such as the treatment model or treatment setting did not explain between-study heterogeneity [121] . Hence, in reviewing the current knowledge about this topic, we also consider evidence-based aspects of routine clinical care.
Early interventions
Two programmes have been developed as early interventions that target both subsyndromal borderline pathology and syndromal BPD in adolescents. These programmes have broad inclusion criteria (with limited exclusions for co-occurring psychopathology, as this is common in BPD) and are time-limited, with treatments typically lasting 4-6 months.
Emotion regulation training (ERT) [122] is a manualbased group training for adolescents with BPD traits, developed as an add-on to treatment as usual (TAU). ERT focuses on problems in emotion regulation, using the structure of Systems Training for Emotional Predictability and Problem Solving (STEPPS) [123] complemented with elements of dialectical behaviour therapy (DBT; see later) skills training and cognitive-behavioural therapy. Schuppert et al.
[124] compared ERT to TAU in a multisite study that involved 109 adolescents with BPD (73 %) or subthreshold BPD (27 %), but were unable to demonstrate an additional effect of ERT over TAU.
Helping Young People Early (HYPE) [44] consists of a team-based, integrated intervention that includes assertive 'psychologically informed' case management, active engagement of families or carers, general psychiatric care (including assessment and treatment of comorbid psychiatric syndromes), capacity for outreach care in the community, crisis team and brief inpatient care, access to a psychosocial recovery programme, individual and group supervision of staff, and a quality insurance programme. All treatment elements are embedded within a psychotherapeutic framework of cognitive analytic therapy (CAT). CAT is a collaborative therapeutic model, with a focus on understanding the individual's problematic relationship patterns acquired throughout early and subsequent development and the thoughts, feelings, and behaviours that result from these patterns.
In an RCT [125] , both CAT and manualized 'good clinical care' (GCC) within the comprehensive HYPE service model were effective in reducing psychopathology and parasuicidal behaviour and improving the global functioning of adolescents with subsyndromal or full-syndrome BPD. Both groups showed substantial clinical improvement, and no significant differences were found between the outcomes of the treatment groups at 24 months, although patients allocated to HYPE + CAT seemed to improve more rapidly. In both groups, the number of behavioural problems, depressive symptoms and anxiety symptoms was reduced by half. BPD symptoms dropped by the equivalent of one DSM-IV criterion over 24 months. The prevalence of parasuicidal behaviour decreased from 76 % of members in the CAT group and 68 % of the GCC group at baseline to 31 and 33 %, respectively, at 24 months. Social and occupational functioning improved from 'moderate' difficulties at the start of the trial to 'slight' difficulties at 24 months.
In a quasi-experimental study, Chanen et al. [126] compared the effectiveness of the HYPE (CAT + GCC) comprehensive service model with TAU in the same service setting prior to the implementation of HYPE (historical TAU; H-TAU). Participants had between 2 and 8 BPD criteria, with a mean of 4.4 in the CAT sample and 4.1 in H-TAU. Thirty-nine percent of participants in the CAT sample and 34.4 % in H-TAU had a current BPD diagnosis. Follow-up at 24 months showed that HYPE was more effective than H-TAU and achieved faster rates of improvement for both internalizing and externalizing psychopathology, and lower levels of psychopathology, compared to H-TAU. HYPE (GCC) had a better rate of improvement in general functioning (0.49 SDs).
Treatments aimed at self-harm and suicidality
Adaptations of two further, more time-intensive, interventions, DBT and mentalization-based treatment (MBT), have been developed for adolescents with the most concerning BPD symptoms, namely self-harm and suicidality.
Dialectical behaviour therapy (DBT) [127] is a cognitive-behavioural treatment that makes use of change and acceptance techniques within a dialectical framework. DBT was originally developed for chronically suicidal adults with BPD. In DBT, BPD is conceptualized primarily as a disorder of emotion regulation. Different formats have been developed (e.g. [128] ) to make DBT more developmentally appropriate for adolescents and their families, by involving parents and families more, reducing the length of the therapy, reducing the number of skills taught, and adding an adolescent-specific skills module focusing on finding a balance between validation and change in adolescent-family dilemmas. McPherson and colleagues [129] reviewed 18 studies on DBT with adolescents with different psychiatric disorders and found that, when compared to TAU, DBT for adolescents with BPD was associated with significant reductions in inpatient hospitalizations, attrition, and behavioural incidents. Recently, a randomized trial of 77 adolescents with repetitive self-harm treated in the community was reported from Norway [59] . A relatively brief treatment of 19 weeks combining individual therapy with multifamily training and family therapy sessions as well as telephone coaching achieved medium-to-large effect sizes relative to usual care in terms of reducing suicidal ideation, depression and borderline symptoms, although it remains to be seen whether these are maintained at follow-up. Overall, different studies, predominantly conducted with females in outpatient or community clinic settings, show promising effects for adolescents with BPD symptoms plus suicidal ideation, suicidal behaviour and/or NSSI. McPherson and colleagues' review [129] showed improvements in suicidal ideation and behaviour, NSSI, thoughts of NSSI, BPD symptoms, depressive symptoms, hopelessness, dissociative symptoms, anger, overall psychiatric symptoms, general functioning and psychosocial adjustment. Although these effects are promising, more definitive evidence for efficacy of DBT, with adequate randomization and followup, is needed. Studies are underway, for example, the Collaborative Adolescent Research on Emotions and Suicide (CARES) study of Marsha Linehan and colleagues [130] .
Mentalization-based treatment (MBT) [131, 132] is based on psychodynamic psychotherapy and attachment theory. As noted earlier, mentalization refers to the ability to understand and predict subjective states and mental processes, such as thoughts and feelings, in oneself and in others. Patients with BPD are considered to have a fragile mentalizing capacity, which makes them vulnerable in interpersonal relationships. MBT aims at the recovery of mentalizing in order to help patients regulate their thoughts and feelings, to promote functioning in relationships and self-regulation [133] . The MBT-A programme developed specifically for adolescents consists of weekly individual sessions for 12 months, combined with monthly family sessions (MBT-F) aimed at improving the family's ability to mentalize, particularly in the context of family conflict [134] .
In a randomized controlled trial (RCT), Rossouw and Fonagy [134] compared MBT-A with TAU in 80 adolescents presenting to mental health services with self-harm within the prior month, of whom 73 % met DSM-IV criteria for BPD. MBT-A was found to be more effective than TAU in decreasing self-harm and depressive symptoms. The effects of treatment on self-harm were mediated by an increased ability to mentalize and a decrease in attachment avoidance. Although recovery from self-harm was not complete in either group, MBT-A had a higher self-harm recovery rate than TAU, based on both self-report instruments (MBT-A 44 % versus TAU 17 %) and interviewbased assessment (57 versus 32 %). A reduction of BPD diagnoses and traits was found in the MBT-A group at the end of treatment, in line with studies on MBT in adults. No specific results on general functioning were reported. Preliminary findings from a 6-month follow-up reported that treatment effects were maintained [135] .
More recently, a naturalistic pilot study [136] investigated the feasibility and effectiveness of inpatient MBT-A in 11 female adolescents with borderline symptoms. MBT-A was associated with significant decreases in symptoms and improvements in personality functioning and quality of life 1 year after the start of treatment, with medium-to-large effect sizes (d = 0.58 − 1.46). Ten of the adolescents (91 %) showed reliable change on the Brief Symptom Inventory, and two (18 %) moved to the functional range on this instrument. RCT studies are underway.
Pharmacotherapy
Observational studies of inpatient and outpatient adolescents with BPD report high levels of psychotropic treatment use, with the prescription of psychotropic drugs being primarily symptom-orientated [137, 138] . However, as evidence concerning the efficacy and safety of pharmacotherapy in the treatment of adolescents with BPD is sparse, a cautious stance should be adopted in the use of medications and limited to the treatment of co-occurring disorders [139] . In a review, Biskin [139] identified two observational studies on pharmacotherapy, both with many limitations.
The review concludes that because of numerous risks and side effects of these treatments, it is strongly advisable to avoid pharmacotherapy in this population [139] .
In a small double-blind, placebo-controlled RCT, Amminger et al. [140] investigated whether omega-3 polyunsaturated fatty acids (PUFAs), given as capsules of a fish oil supplement, improved psychosocial functioning and psychopathology in 15 adolescents with BPD who also met ultra-high risk criteria for psychosis. After a 12-week intervention, omega-3 PUFAs significantly improved functioning and reduced psychiatric symptoms compared with placebo. The authors conclude that omega-3 PUFAs should be further explored as a treatment strategy for adolescents with BPD.
In view of the limited studies that currently exist on this subject, the effects of pharmacotherapy need to be further explored before recommendations can be made. On the basis of evidence from adult studies [17] , clinicians should be cautious in recommending the use of pharmacotherapy (especially second-generation antipsychotics) as a primary treatment for adolescents.
Summary
Although data are still limited, early results on the effectiveness of psychotherapeutic treatments for BPD in adolescents appear relatively promising. The data from the different studies gathered in this expert review support the view that specialized intervention or treatment for BPD may be more effective than TAU, although methodological limitations of the studies and small effect sizes should dictate caution. In view of the variation in symptomatology and diagnosis in existing study populations, perhaps future studies should recruit on the basis of BPD criteria or BPD features, as opposed to a single diagnostic criterion (e.g., self-harm); in addition, outcome measures should focus more clearly on recovery or partial remission.
Although there are no data supporting the value of family interventions specifically in adolescent BPD, we want to state the clinical importance of working with the family in the treatment of an adolescent with BPD. In the reviewed treatment models, family members are actively engaged, for example, in family therapy, psychoeducation and other forms of family intervention. Evidence for the additional effects of family intervention is needed. Early studies reported problems with retention of adolescents in treatment, and clinical experience confirms that keeping adolescents and their families in treatment for long enough to be able to provide an effective dose of treatment is an important challenge for the field.
In sum, based on the extant research findings, psychosocial treatment appears to be the treatment of choice, as indicated in many guidelines for the treatment of patients with BPD.
Discussion
BPD in adolescents can and should be diagnosed when appropriate. The diagnosis has moderate stability, particularly when assessed dimensionally, and is closely linked with repetitive NSSI and chronic suicidal behaviour. As in adults, BPD in adolescents has complex comorbidity and many individuals are seen in different clinical contexts for a range of conditions before a diagnosis is arrived at. Earlier identification and treatment of these young people is needed as it is likely to have a positive influence on the prognosis of the disorder. Whilst the genetic underpinnings of BPD in adolescence are unequivocal, it is quite likely that this indexes a vulnerability for various kinds of psychosocial distress. The emerging findings on brain structural anomalies in adults with BPD have been only partially replicated in adolescents, suggesting an unfolding developmental neurobiological course. Similarly, impairments in brain connectivity and the neurobiological stress response found in adults with BPD have also been shown in adolescents. The environmental influences upon BPD in adolescence are clear, although no single stressor has been identified as uniquely associated with BPD. BPD is therefore most likely associated with a host of negative environmental factors, ranging from neglect and abuse in close relationships to a broader difficult and invalidating environment. Similarly, affective instability, rejection sensitivity and obvious difficulties in being involved in trustful, cooperative behaviour characterize adolescent BPD. Adverse environmental factors may interact with brain development, leading to persistent dysfunctional social cognitions.
The malleability of social and neurological development of adolescents presents an opportunity for early and potentially preventive intervention. A number of evidence-based therapeutic modalities for adult BPD have been successfully extended to adolescents, including DBT, MBT, CAT and ERT. A specifically adolescent-focused programme, HYPE, based on CAT, promises to be a comprehensive model for addressing a range of adolescent-specific issues alongside target symptoms addressed by adult-oriented programmes. Although HYPE, DBT for adolescents and MBT-A include treatment components for families, the current literature lacks evaluations of family-based interventions.
In the light of our review, we would like to make the following recommendations for future studies and clinical practice.
First, with regard to diagnosis and assessment of personality disorder in adolescents, future research should incorporate a staging theory of BPD distinguishing early precursors and early manifestations of BPD symptoms, including developmentally adapted criteria for young and older adolescents [141] . Diagnosis of BPD should also integrate dimensional factors (as identified in factor analytic studies) alongside categorical DSM/ICD diagnostic criteria, including further research on the promising alternative model for personality disorders presented in Section III of DSM-5 [12, p. 761], which emphasizes impairments in self and relatedness as dimensional core features of personality disorders. As in other diagnostic domains of child and adolescent psychiatry, the use of multiple informants and a comprehensive evaluation of contextual factors and of individual behavioural, cognitive and emotional characteristics, focusing on strengths and resources for change alongside difficulties, is essential to assess the personality fully and plan treatment [142] .
Second, in terms of basic research, studies are needed that allow a reliable discrimination of 'real' BPD from the so-called 'storm and stress' of adolescence, that is, differentiating normal neural development from changes associated with the emergence of symptoms of BPD. In the course of these studies, we may identify a clinically more useful nosology for BPD, including adaptations of the prototype approach to BPD [12] , and greater emphasis on the absence of resilience (as opposed to the presence of specific pathology) as a vulnerability factor for severe personality disorder [143] .
Finally, with regard to intervention, the development of more efficient (i.e. shorter and more effective) and phasespecific interventions is needed, with long-term follow-up to identify those interventions with the greatest impact on the long-term life course of young people diagnosed with BPD. Although we anticipate that future evidence will confirm the value and efficiency of early intervention, as has been shown to be the case for psychotic illnesses [144] , more work in this area is urgently needed. Adaptations of adult models of treatment for adolescent populations have identified the need to pay greater attention to the preferences of adolescents in decisions concerning their treatment, to increase the acceptability of interventions, than may routinely be the case for adult patients [145] . In this context we also wish to emphasize the importance of incorporating a social psychiatric perspective in treatment planning for young people with BPD. Key targets for intervention should include educational goals, work readiness, independence and addressing relationship problems with the young person's family. From this perspective, involving the social context of young people and treating them in the context of their 'eco-system' may be as-or more-important as addressing troubling behaviour such as self-harm or other symptoms of BPD.
To conclude, it is clear that BPD is a social disorder with biological correlates including genetic causation and neurobiological anomalies, but against the background of profoundly disturbed interpersonal relationships. The social reality of BPD is one of interpersonal distress for the sufferer and the family alike. Given the absence of effective pharmacotherapies, effective intervention must start by addressing the immediate social challenges young people with BPD experience. Their social isolation and the challenges encountered by their families both deserve our sympathy and require our urgent empathic help. It is regrettable that the profession has thus far failed to respond to their legitimate needs. 
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